We aimed to compare the level of significance of risk factors related Intraventricular hemorrhage (IVH) between preterm infants born after IVF and non-IVF conceptions.
Introduction
Intraventricular hemorrhage (IVH) as an important cause of neonatal morbidity and mortality is frequently documented among premature infants (1) . There are inverse correlations between the risk of IVH and neonate's gestational age or birth weight (2) . The incidence of symptomatic IVH is 0.27-0.49 per 1000 live births (1) . This rate among extremely low birth weight neonates was reported higher than 27% (3) . Depending on types of IVH (epidural, subdural, subarachnoid, intraventricular and intraparenchymal) neurological sequels and developmental disorders are common (4, 5) . Although both low birth weight and gestational age are the major risk factors, other maternal and neonatal conditions are involved; smoking, breech presentation, gender, premature rupture of membranes, intrauterine and post-natal infections, mode of delivery, prolonged labor, hypercapnia or rapid bicarbonate infusion, cerebral blood flow disturbance, hypotension, metabolic, hematologic and respiratory complications (2, (6) (7) (8) .
Ten percent of couples suffer from infertility and are introduced for in vitro fertilization (IVF) as an effective treatment (9) 
Material &Methods
In this historical cohort study, newborns with gestational age<34 wk born and hospitalized at 
Results
There were 93 and 62 preterm newborns in the control and case groups, respectively. With regard to demographic characteristics, no differences were observed between 2 groups except for gestational age and mode of delivery; mean gestational age in the control group was significantly lower than in the case group (30.19 vs. 31.48 wk, P=0.001) ( Table 1 ). The mode of all deliveries in the case group and in 84% of the control group was C/S section (P=0.001). 
Discussion
Result of the present study showed that the incidence of IVH especially grade II and III in the IVF group was significantly higher than in the counterpart group (51% vs. 25%). Inconsistent with our result, other studies pointed to a high frequency of neonatal complications including intraventricular hemorrhage among infants born after artificial fertilization. Manoura showed IVF pregnancy as a significant risk factor for IVH (11).
The incidence of IVH among preterm neonates in the IVF group was significantly higher than those in the non-IVF group (P<0.001) (12) . On the other hand, a cohort study showed no significant difference with regard to the IVH incidence among 90 very premature infants in 2 groups; born after IVF or normal conception (17) .
Mean gestational age in the control group was significantly lower than in the case group. In contrast to our results, of 940 term and preterm newborns, gestational age in the IVF group was significantly lower than in the non-IVF group (31 vs. 32, P<0.001) (12) . IVH occurrence was independent of gestational age (GA) and is frequently happened within the first 24-48 h after birth (18) . Regarding birth weight, no difference was observed between 2 groups. This finding was confirmed by another study (19) .
Our main finding revealed that IVF as an independent risk factor could develop high-grade IVH. We could not find any associations between the incidence of IVH and birth weight, gestational and cystic periventricular leukomalacia and multiple gestations (22) .
A limitation of our study was few numbers of the IVF cases in our hospitals and a long time requirement for data gathering. However, we tried to solve this problem with retrograde method (historical cohort study) and multi-centered data gathering in more than one hospital.
Moreover we did not consider some other risk factors like birth length, respiratory distress syndrome, mechanical ventilation, antenatal steroids administration and Apgar score that certainly could provide more informative data.
In conclusion, the incidence of IVH in IVF group was significantly higher than in non-IVF group.
IVF conception itself is a risk factor for incidence for IVH and its higher grades. Multi gestation was a risk factor for IVH incidence in natural pregnancies.
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